This is a report on an efficient and rapid synthesis of amidoximes using ultrasound irradiation with appropriate nitrile and hydroxylamine hydrochloride in water/ethanol. This new synthetic methodology is compared with previously known methods. The main advantages of the process reported are shorter reaction times, easier work-up, and good yield.
INTRODUCTION
The name amidoxime was first used by Tiemann 1 , who identified the structure of this class of compounds in 1884. Amidoximes constitute an important class of compound 2, 3 in their own right and have been employed for the synthesis [2] [3] [4] [5] [6] of a variety of valuable compounds. Their importance in chemistry, along with their rich biology, makes amidoximes an attractive target for medicinal chemists, biochemists and biologists 7 . Amidoximes have exhibited important biological activities, for example, as antitripanocidics 8 
, antituberculotics
9,10 , hypotensives and antiarrhythmics 11 , antibacterials and fungicidals 12 . Amidoxime have been tested for pharmacological properties and have been found to be useful as local anaesthetics 13 , fibrinogen receptor antagonists 14 , and as antileishmanial agents 15 . A number of amidoximes have already been used as prodrugs for amidines 16 , or are currently being used in clinical trials 7 . Many recent pharmaceutical applications have been enriched, with some of their mechanistic pathways converted to amidines, as well as clarification of their ability to release NO providing insight into their mode of action and allowing the design of new therapeutic agents 7 . The nitrogen oxide generated functions as mediator in regulating diverse physiological processes such as blood pressure, neurotransmission, learning, memory, and immunomodulation 17, 18 . Recently, a paper was published describing the synthesis of alkyl and arylamidoximes in good yields using hydroxylamine hydrochloride and appropriate nitrile in water/ethanol with continued stirring at 25 0 C for 20 h 19 . The study of an efficient and rapid synthesis of alkyl and arylamidoximes using ultrasound irradiation from of appropriate nitrile and hydroxylamine hydrochloride is reported here. A survey of the literature shows that many organic reactions have been accelerated using ultrasonic irradiation [20] [21] [22] .
EXPERIMENTAL General consideration:
Melting points were determined using an Electrothermal digital melting points apparatus (model IA9100) and uncorrected. IR spectra were recorded as KBr films on a Brucker IFFS66 series Fourier transform spectrophotometer.
H and
13 C NMR spectra were recorded on a Bruker DPX 400 spectrometer at 400 MHz and 100 MHz, respectively, using DMSO-d 6 as solvent and Me 4 Si as the internal standard. Chemical shifts are reported in ppm. Coupling constants are reported in Hz. Thin Layer Chromatography (TLC) was performed using Merck Silica gel 60 F 254 Plates. Sonication was performed using a Model USC-1400A utracleaner with a frequency of 40 kHz.
General experimental procedure for the synthesis of alkyl and arylamidoximes (3a-j)
Hydroxylamine hydrochloride (2.0 g, 29.1 mmol), 2.4 g sodium carbonate (29.1 mmol) and 25.0 mL water were used at room temperature followed by the addition of 3.0 g benzonitrile (29.1 mmol) in 25.0 mL ethanol. The reaction mixtures were irradiated with an ultrasound probe for 15 and 30 minutes an temperature of 55 0 C (the reaction was monitored by TLC). Concentration by rotary evaporation at reduced pressure gave a mixture of a colorless oil which were dissolved in 50 mL of dichloromethane, dried (Na 2 SO 4 ), filtered, and the solvent removed under reduced pressure. The crude product was recrystallized using chloroform-hexane to produce pure alkyl or arylamidoximes.
The spectroscopic data of all synthesized compounds match with the reported values: 3ab 23 , 3c-h 19 , 3i 24 , 3j 6 .
RESULTS AND DISCUSSION
Alkyl and arylamidoximes are prepared by treating the corresponding alkyl and arylnitriles with hydroxylamine hydrochloride in the presence of base afforded the compounds 3a-j (Scheme 1) under ultrasonic irradiation. This reaction was monitored by TLC. The important point in this synthesis include the easier work-up, higher yields and shorter reaction time than the conventional method. The results are depicted in Table 1 .
Scheme 1: Synthesis of alkyl and arylamidoximes
The mechanism of formation of the compounds (3a-j) and the optimized geometries are described in the literature 19 . According to the literature 19 , hydroxylamine is an ambident nucleophile, so either the oxygen or nitrogen atom of this molecule may attack the nitrle carbon atom, which behaves as a moderately hard acid. Since a strong base would prefer to bind with a strong acid, it is our conviction that the oxygen atom attacks the carbon atom of the nitrile group preferentially and that this reaction is kinetically controlled.
The reaction presented a useful range of applications, furnishing the desired products in high yields. Arylamidoximes containing a methyl group at meta or para positions react similarly while orto tolylamidoxime (3f) undergoes a reaction furnishing a lesser yield of the desired product (40%) probably due to steric hindrance. The presence of electron-withdrawing and electron-donating groups attached to the para position of arylamidoximes is well tolerated by the reaction. 
CONCLUSION
In conclusion, an efficient and rapid synthesis of alkyl and arylamidoximes under ultrasound irradiation is reported. The final products were obtained in a short time with high yields (40% -92%).
